Introduction
Zinc Oxide (ZnO) films have engrossed considerable interest now a days, due to its excellent material properties like piezoelectricity, large bandgap of 3.37eV at room temperature and higher exciton binding energy (60MeV) which is nearly two and half times greater than other semiconductors like Gallium Nitride (GaN) [1, 2] . Therefore, ZnO is currently used as multifunctional material having application in numerous areas such as light emitting diodes, laser diodes, varistors, piezoelectric transducers, field-effect transistors, touch display panels, flat panel displays, photovoltaic solar cells, and gas sensors due to its high electrochemical stability, absence of toxicity, and ease of fabrication [3] . The synthesis of ZnO thin films of better quality is highly required in order to increase the performance of the electronic devices.
The properties of the thin films not only depend on the deposition techniques, but also depend on the deposition parameters. In current days, several physical and chemical deposition techniques such as spray pyrolysis, chemical vapor deposition (CVD), sol-gel process, sputtering techniques, chemical spray, plasma enhanced CVD, and pulsed laser deposition (PLD) are being adopted for the synthesis of ZnO thin film [4] . Among the growth techniques RF magnetron sputtering has several advantages such as its simplicity, low thermal budget, low-cost, non-toxic and its ability to produce high quality films with desired properties [5] . Although an attempt have been made for improving the quality of the ZnO thin film for various applications, there is still a need for a systematic study of morphological evolution of the sputtered film under various deposition conditions. In this paper we focus on the structural, morphological and optical properties of ZnO films deposited at various substrate temperatures by RF sputtering method.
Experimental work
ZnO thin films were deposited by RF magnetron sputtering technique on n-type silicon (100) substrates 1-10 Ωcm. Sputtering was carried out using a pure (99.99%) Zn target in a mixture gas of Ar and O 2 (Ar: O 2 = 2:3) and RF power of 150W at different substrate temperatures ranging from ambient to 300 o C. The substrate holder is rotated during sputtering in order to obtain uniform films. After deposition of ZnO film, crystalline properties was investigated by X-ray diffraction (XRD, Rigaku/UltimaIV) with a CuKα (λ=0.154nm) radiation. FESEM (JEOL JSM-7001F) was used to study the surface morphology of the film. In order to investigate the optical properties of ZnO film PL measurement was carried out on a luminescence spectrometer (Ramboss 500i) using He-Cd laser of wavelength 325 nm as the excitation source. Figure 1 . represents the X-ray diffraction pattern of ZnO thin film at different growth temperatures. Caxis oriented (002) peak is observed at 34° for all samples shows better crystallinity of film. The sample grown at room temperature (RT) shows one additional peak (103) at 62 o . This peak disappeared for the higher substrate temperature. The c-axis orientation in sputtered ZnO films is due to the lowest surface free energy of the (002) plane [6] . The (002) peak becomes prominent at 200 o C, which depicts an improvement in crystallinity of thin film. The decrease in crystallinity at higher temperature may be due to non-stoichiometric oxygen, which increases the defect level in the ZnO layer. The desorption of oxygen on the surface of thin film governs the change in stoichiometry ratio between Zn and O, and as a result of which c-axis orientation was deteriorated at higher temperature. Figure. 3. Shows the PL spectra of ZnO thin film deposited at various substrate temperature ranges from RT to 300 o C. One strong emission peak is observed in UV range and another broad luminescence band is observed in the visible range. The UV emission can be referred to as the ''near-band-edge'' emission (NBE), generated by the recombination of the free excitons [7] . The broad band in visible range arises due to the deep level emissions which increases the oxygen vacancies, zinc interstitials or zinc vacancies [8] . The increase in the intensity of UV peak with increase in deposition temperature indicates enhancement of crystallinity of the film. At low substrate temperature the adatoms may not get sufficient energy to form stoichiometric ZnO film, so there is a possibility of formation of interistitial Zn or Oxygen vacancy. Therefore, the intensity of deep level emission decreases with increase in substrate temperature.
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Conclusion
ZnO thin films were grown on n-type silicon (100) substrates 1-10 Ωcm by RF magnetron sputtering. From XRD measurements the films were found to be c-axis oriented along the (002) direction and the best crystallinity occurs at 200°C. FESEM results depicts a crack free and uniform ZnO thin film deposited at a substrate temperature of 200 o C having almost homogeneous microstructure with average grain size of about 35-45 nm. PL spectra of the film shows UV emission peak depicts good crystallinity of ZnO film where as the intensity of deep level emission band decreases with increase in substrate temperature due to the formation of stoichiometric ZnO film which causes decrease in oxygen vacancy.
